Fifty sesame crosses generated in line x tester (10 lines x 5 testers) mating method were studied to estimate combining ability for fourteen characters in sesame. Analysis of variance for combining ability revealed that the mean squares due to lines, testers and line x testers were significant for all the characters except mean squares due to lines for days to maturity. The results indicated the importance of both additive and non-additive genetic variances in the expression of these characters. The estimated ratio of ˆ2 gca/ ˆ2 sca from analysis of combining ability revealed that non-additive gene action was predominant in the genetic control of all the characters studied except plant height. Among female parents, ES-246 was found to be good general combiner for eleven characters followed by Lalavadar-6 for five characters and Borda-2 for four characters. Among the testers, G.Til-4 was good general combiner for seven characters followed by G.Til-1-9-4, which gave desirable gca for five traits. The estimates of sca effects of the crosses indicated that twelve hybrids manifested significant and positive sca effects for seed yield per plant. Among these, the best three specific cross combinations were RMT-180 x G. Til-3, Borda-2 x G. Til-1-9-4 and Lalavadar-6 x J-68-3., which had high sca effects for seed yield per plant along with per se performance and other yield traits.
Introduction
Sesame (Sesamum indicum L.) is a principle oilseed crop for internal and export purposes. Selection of suitable parents for hybridization is an important aspect in the crop improvement programme and the performance of hybrids may give an idea of their relative superiority. Therefore, in any sound breeding programme, the proper choice of parents based on their combining ability is a pre-requisite. As studies indented to determine the combining ability not only provide necessary information regarding the choice of parents but also illustrate the nature and magnitude of gene action involved. Accordingly, the present investigation was undertaken to identify good general combiners and specific cross combinations which may be used to create a population with favourable genes for seed yield and its component characters.
Materials and Methods
Ten diverse pure lines viz., EC-41, U-76-22, ES-246, UCS-76-1, ES-139, JLSL-8, RMT-180, IC-74188, Lalavadar-6 and Borda-2 used as females were crossed with five male (tester) parents viz., G.Til-1-9-4, G.Til-2, G.Til-3, G.Til-4 and J-68-3 to develop 50 F 1 crosses using line x tester mating method during kharif season of 2015. The experimental material consisted of 66 entries including 15 parents (10 lines and 5 testers) and their resultant 50 hybrids along with one standard check variety (G. Til-4), was evaluated in Randomized Block Design with two replications at Main Oilseeds Research Station, Junagadh Agricultural University, Junagadh, Gujarat. All the agronomic management practices and plant protection measures were adopted timely to raise healthy crop. The observations on five randomly selected competitive plants were recorded from each replication for fourteen characters viz., days to 50 % flowering, days to maturity, plant height (cm), height to first capsule (cm), number of branches per plant, number of internodes per plant, length of capsule (cm), width of capsule (cm), number of capsules per plant, number of capsules per leaf axil, number of capsules per leaf axil, number of seeds per capsule, number of seeds per capsule, 1000-seed weight (g), seed yield per plant (g) and oil content (%). The days to 50% flowering and days to maturity were recorded on plot basis. The oil content was analysed by using Nuclear Magnetic Resonance Spectro Photometer as suggested by Tiwari et al. (1974) . The analysis of variance was performed to test the significance of differences among the genotypes for all the characters as suggested by Panse and Sukhatme (1985) . The analysis of variance for combining ability for all the fourteen DOI: 10.5958/0975-928X.2018.00013.3 characters was carried-out as suggested by Kempthorne (1957) .
Results and Discussion
Analysis of variance for combining ability revealed that the mean squares due to lines were significant for all the characters except days to maturity, while for testers and lines x testers interaction, the mean squares were significant for all the characters. The estimates of σ 2 gca were higher than the corresponding σ 2 sca for only one character i.e. plant height, this indicated less influence of environment. While, in case of remaining characters the magnitude of σ 2 sca was higher than σ 2 gca, which was also confirmed by the ratio of σ 2 gca/σ 2 sca, which was less than unity for all the characters except plant height. The results indicated the importance of both additive and non-additive genetic variances in the expression of these characters. Predominance of non-additive gene action in the inheritance of seed yield per plant in sesame has been reported earlier by Mothilal and Manoharan (2004) , ElShakhess and Khalifa (2007) , Yamanura et al. (2009 ), Prajapati et al. (2010 and Praveenkumar et al. (2012) . Contrary to the present results, the preponderance of additive gene action was observed by Mansouri and Ahmadi (1998) , Das and Gupta (1999) and Parameshwarappa and Salimath (2010) . In the study on gca effects of 15 parents (10 lines and 5 testers) for 14 traits (Table 2) , the line, ES-246 gave desirable gca effect for eleven characters viz., plant height, number of branches per plant, number of internodes per plant, length of capsule, width of capsule, number of capsules per plant, number of capsules per leaf axil, number of seeds per capsule, 1000-seed weight, seed yield per plant and oil content followed by Lalavadar-6 for five characters viz., days to 50% flowering, days to maturity, number of branches per plant, length of capsule, number of seeds per capsule and Borda-2 for four characters viz., number of branches per plant, number of internodes per plant, number of capsules per plant and seed yield per plant. Among the testers, G.Til-4 was good general combiner for seven characters viz., days to 50% flowering, days to maturity, length of capsule, width of capsule, number of capsules per plant, number of seeds per capsule and seed yield per plant followed by G.Til-1-9-4, which gave desirable gca effect for five traits viz., plant height, number of branches per plant, number of capsules per plant, number of capsules per leaf axil and seed yield plant. Hence, from the present study, it can be concluded that in lines, ES-246, Lalavadar-6 and Borda-2 and the testers G. Til-4 and G. Til-1-9-4 were the good general combiners which could be preferred in breeding programme as these parents upon crossing, are expected to give desirable segregants in the succeeding generations.
The sca effect of the crosses indicated that twelve hybrids manifested significant and positive sca effect for seed yield per plant (Table 3) . Among these, the best three specific combiners were RMT-180 x G.Til-3, Borda-2 x G.Til-1-9-4 and Lalavadar-6 x J-68-3 displayed high sca effect for seed yield per plant. The high sca status of the hybrids indicated the substantial role played by dominance and epistatic interaction ( Table 3 ).
The best five crosses showing high sca effects for seed yield coupled with per se performance and gca effects of parents are presented in Table 4 . These crosses exhibiting high sca effect involved either good x good, good x average and average x poor general combiners for majority of characters indicating the presence of additive x additive and additive x dominance types of gene interactions. Both additive and non-additive genetic components were important for seed yield per plant. The additive components of variations can be exploited by simple selection. However, the presence of non-fixable components viz., additive x dominance and dominance x dominance types of interactions present, the improvement of seed yield could be made by using breeding methodology such as recurrent selection or biparental mating followed by recurrent selection may prove to be effective in simultaneous exploitation of both the type of gene actions for improvement of seed yield and its attributes in sesame. 
References

